Species lists o f 14 widely separated forests representing particular geographic regions in southern Africa were used to study the size and composition of the individual floras, the similarities between them, and possible determinants of the observed patterns. The forests contain 1 438 species which belong to 155 families and 661 genera. The growth form spectra show specific patterns amongst the individual forests such as an abundance o f ferns in montane forests, and of woody plants and vines in coastal forests. The richness of a forest flora increases with increasing altitudinal range within the forest. Significant linear species-area relationships exist for both woody and herbaceous species, but explain only 30% and 38% of the variation respectively in the size of the floras. In a multiple regression model the number of dispersal corridors, the proximity to other forests and mean altitude explained 81% of the variation in the number of woody species. The number of landscape types and of dispersal corridors explained 75% of the variation in number of herbaceous species. Several other factors contribute to the disproportionately large floras of relatively small forests such as at Umtamvuna, Sabie and Richards Bay. A high proportion of unique taxa are present (30% woody and 42% herbaceous species). The shared taxa show definite trends of the southward attenuation of species and the presence of elements of the Afromontane and Indian Ocean Coastal Regions.
INTRODUCTION

Many forest species have a wide distribution in southern
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Growth forms
The growth form spectra varied significantly between the different forests (Table 4 ; Chi-square value = 593.7, df = 143, P < 0.001). Values with a particularly high Chi-square value for a particular cell are indicated in the table. None of the forests contain canopy trees, soft shrubs or geophytes in disproportionate numbers. The forests which contain species of a particular growth form in excess of the expected number are Maputaland (subcanopy trees and graminoids), Umtamvuna (woody shrubs), Hawaan (lianes), Transkei mountains and Cape Peninsula (erect ferns), Mariepskop (epiphytes) and the southern Cape (forbs). Growth forms in numbers less than the expected number occur in the southern Cape (subcanopy trees and lianes), Transkei mountains (vines, graminoids and forbs), Umtamvuna (graminoids), Richards Bay (erect ferns), Maputaland (all ferns and forbs) and northeastern Transvaal (woody shrubs).
Woody species constitute approximately 50% of the total flora in all forests but this percentage varies greatly be tween individual forests (Table 4 ). In general, coastal forests have a percentage of woody species in excess of 60%, whereas for montane forests the percentage varies between 39% and 53%. However, the Transkei mountain forests have a percentage of 68% and the Richards Bay coastal forests a percentage of 57%.
The geographical ranges of species are significantly related to their growth form (Chi-square value based on absolute frequencies = 246.7, df = 99, P < 0.001). Cell TABLE 4 .-Number of species by growth forms for the different forests. The signs following some numbers indicate that the number is much higher (+ ) or lower ( -) than the expected number under assumption of independence (Chi-square analysis) Total  species  109  191  276  58  77  122  58  38  58  75  93  283  1438 * 1, canopy tr 10, geophytes;
ees; 2, subcanopy trees; 3, 11, graminoids; 12, forbs.
woody shrubs; 4, soft shrubs; 5, lianes; 6, vines; 7, erect ferns; 8, creeping ferns; 9, epiphytes In the multiple regression analysis for woody plants, proximity to other forests, the number of dispersal corridors and mean altitude explained 81.6% of the varia tion in the observed values (Table 7) . The use of fewer or more variables in the model caused a reduction in the coefficient of determination (R2). The number of land scape types and dispersal corridors explained 75.1% of the observed variation in the number of herbaceous plants (Table 7) . Data for the Transkei mountain forests were excluded from this analysis because Cawe (1986) undersampled herbaceous plants other than ferns. All observed values, except those for herbaceous species in the Transkei mountain forests, fall within the 95% confidence intervals around the values predicted by the multiple regression model (Figure 2 ).
Shared and unique taxa and percentage similarity
Shared species
Shared taxa show at least three distinct patterns (Table  8) . Firstly, forests share many more of their species with forests to their north and east than they share with forests to their south and west. This indicates an erosion of species from the two tropical source areas, i.e. the Transvaal and Maputaland forests, to the southwestern Cape forests. Secondly, forests share many more species with their nearest neighbours than with forests further away. Note that the forests to the south share more species with the Mariepskop forest than with either the Sabie or the north eastern Transvaal forests. Thirdly, the Afromontane forests, i.e. including forests from the southern to western Cape, share relatively fewer species with the forests of the coastal areas. The Umtamvuna and Transkei mountain forests, however, share relatively many species with both the coastal and montane areas.
Unique species
A large proportion of the species are unique to individual forests: 33% of the woody and 42% of the herbaceous spe cies (Table 9) . Canopy trees and ferns have the lowest proportions of unique species, whereas these proportions are >40% for the shrubs, geophytes and forbs (Table 5) . Umtamvuna (20%), southern Cape (16%), Richards Bay (13%), Maputaland coast (13%) and the Sabie transect (12%) together contributed 74% of the unique species, and were the most important contributors to the unique species of each growth form. The Mariepskop and northeastern Transvaal escarpment forests contain relatively many unique soft shrubs and epiphytes.
Percentage similarity'
The mean percentage similarity between any two forests is 34.4% for woody plants and 23.7% for herbaceous plants (Table 10 ). The individual forests differ widely in the number of forests and in the particular forests with which they share a similarity higher than the mean for the particular plant group.
DISCUSSION
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Flora size and relationships
The evergreen forests in southern Africa cover only 0.08% of the area and contain only 7.1% of the indigenous vascular species, and thus have a relatively rich 0.58 species/km2, making it the second richest biome per unit area in southern Africa. The overall ratio for southern Africa with over 20 227 indigenous vascular taxa is 0.0079 Gibbs Russell (1985) suggested that families with a species/genus ratio more than twice the overall ratio of 9.6 for southern African seed plants have diversified extensively within southern Africa. The species/genus ratio for the total forest flora is only 2.2 with the ratio for the individual forests ranging between 1.3 and 1.6 (Table 3) . Forty-nine of the families have a species/genus ratio greater than 2.2 (Appendix). The families with a species/genus ratio of more than 4.4, i.e. twice the overall mean, are Aspleniaceae (12.0), Crassulaceae (6.7), Dioscoreaceae (6.0), Ebenaceae (9.5), Gesneriaceae (12.0), Lycopodiaceae (6.0), Moraceae (4.7), Ochnaceae (7.0), Bolygalaceae (9.0), Solanaceae (5.0) and Thelypteridaceae (4.5). The high ratio of these families can be attributed to a single genus with many species. They are mostly forest understorey or subcanopy plants.
Size of individual forest floras
Species-area relationships
Forest size determines the richness of the flora but only in simple linear regression and explains 30% to 38% of the observed variation in species richness. It explains the rich southern Cape forest flora despite its extreme southern location at the western end of the larger forests of southern Africa (see Anon. 1987). However, size does not explain the rich floras of the small Umtamvuna, Richards Bay and Sabie forests. In the multiple regression analyses, forest size was an insignificant variable, whereas variables which explain dispersal patterns and habitat diversity (proximity to other forests, the number of dispersal corridors and landscape types, and mean altitude) explained 75% to 82% of the variation in species richness.
Number of dispersal corridors
The number of dispersal corridors meeting in a particu lar forest is one of the strongest variables determining the number of woody plants in a forest (Table 7) . A dispersal corridor provides environments which are similar to the two source areas at either end of it, or it is a broad band of similar habitat (Brown & Gibson 1983 Each type of corridor provides a different set of environ mental conditions and provides for a specific direction of dispersal for the plants.
The Tugela River basin is a good example of a corridor which allows coastal and montane species to mix along the rivers and escarpments, at a distance from both sources, for example in the Qudeni, Nkandhla and Ngoye forests on the eastern margin of the Tugela River basin (Edwards 1967; Anon. 1987). This explains in part the high degree of similarity between the small Sabie and Richards Bay forests and the higher degree of similarity of the Trans vaal escarpment forests to the Richards Bay forest rather than to the other two Natal north coast forests (Table 10) . But coastal and montane forest species cannot establish themselves in the area between the rivers due to unfavour able climatic conditions (drought and frosts) and the frequent occurrence of fires.
The corridor provided by the Drakensberg escarpment explains the high similarity amongst the Transvaal forests, and between these and those occurring on the Transkei and Amatole Mountains (Table 10) Both the number of corridor types present in a forest and the proximity of the forest to other forests contribute significantly to the number of woody species in that forest (Table 7) . This concept is demonstrated in the rich woody flora of the small Umtamvuna gorge forest. It exists in a central position between the coastal and mountain forests of the eastern Cape, Transkei and Natal. It is linked to those different types of forests by different types of corridors which allow an interchange of species between forests along the coast, and on mountain ranges and the Drakensberg escarpment. This is shown by the high similarity between the Umtamvuna and the other mentioned forests. The gorge is relatively deep, and there fore protected from fires, but at the same time it is unob structed, which allows coastal elements to migrate inland and mountain elements to migrate towards the coast.
Proximity between forests
The greater floristic similarity between forests of the larger complexes which occur in relatively close proximity is attributed to the similarity of their environments. Examples are the close affinity between the Transvaal escarpment forests, between the Natal coastal forests and between the Amatole, Transkei and Umtamvuna forests (Table 10 ). The probability of successful establishment after chance events of long-distance dispersal (Brown & Gibson 1983) is increased if the forests in close proximity share similar environments. By contrast, the Natal coastal forests share much fewer species with the distant Drakens berg escarpment forests which is presumably due to great climatic and edaphic dissimilarity.
The smaller similarity between relatively isolated forests is attributed to the effective abiotic and biotic barriers to dispersal of propagules between them, and the lack of effective dispersal corridors. 
Altidude
Mean altitude improved the coefficient of determination of the number of woody plants in the multiple regression model, but was an insignificant variable in linear regres sion (Table 7) . Its negative coefficient emphasizes the higher richness of coastal forests compared to the mountain forests. This was also shown by Geldenhuys & MacDevette (1989) for both the southern Cape and Natal. I attribute its insignificance in linear regression to the wide altitudinal range of many forests along the eastern escarpment and mountains.
Number of landscape types
The number of landscape types in a forest is the most significant variable determining the number of herbaceous species (Table 7) (Table 1) and which have many species in most of the herbaceous growth forms (Table 4) .
Habitat requirements and distribution of species
Physiological tolerances of species to climatic conditions are reflected in the growth form spectra of different forests (Table 4) Notable exceptions are the Peninsula, Grootvadersbosch, Transkei (where they were not collected) and Cathedral Peak forests. In the southern Cape epiphytes are abundant and represented by numerous species. This feature is most pronounced in the large, less frequently disturbed forests (by fire) of the coastal platform and river valleys, rather than in the small, more frequently disturbed mountain forests (Geldenhuys & MacDevette 1989). More frequent disturbance by fire could explain, in part, the lack of epiphytes in the smaller mountain forests of this study. Protection from fire could explain the high species richness in the larger montane forests of the Transvaal escarpment and in the well-protected but small Umtamvuna forests.
Many species drop out along the tropical-temperate gradient (Table 8) Steep gradients imply that the widespread species have wide habitat tolerances, and that the restricted species have narrower tolerances. Tree species have much wider ranges than shrubs, and ferns have much wider ranges than the other herbaceous growth forms (Table 5) . However, only 1% of all species occur in eight or more forests, and no species occur in all forests.
Interaction with adjacent vegetation types
The climatic and disturbance regimes and structure of surrounding vegetation types will determine the interaction of the forest with those vegetation types. This interaction can increase the number of species in the forest in several ways:
Forest margin in close contact with disturbance regimes of adjacent vegetation types
Small forests have a large ratio of forest margin to forest area. As such they may contain proportionately more species which are usually associated with adjacent vegetation types but which appear in forest communities during the successional stages. The Richards Bay and Sabie forest communities in particular contained shrub, graminoid and forb species which were common in communities other than forest. These forests occurred in complex mosaics with other vegetation communities (Venter 1972; Deall 1985) . This partly explains the high species richness of these two forests in relation to their small size (Figure 2 ). The inclusion of many ecotonal species in the forest floras of Sabie, Richards Bay and the southern Cape could also explain the high number of unique species of several different growth forms of these forests (Table 8) 
APPENDIX
LIST OF SPECIES RECORDED FOR 14 FORESTS OR FOREST COMPLEXES IN SOUTHERN AFRICA
This list was compiled from the sources given under study area and methods. The families, genera and species are listed alphabetically. The family name is followed by the number of genera, the number of species and the species/genus ratio for the family. The nomenclature of the species follows Schelpe & Anthony (1986) and Gibbs Russell et al. (1985 Russell et al. ( , 1987 .
The growth form (GF) symbols have the following meaning (after Geldenhuys et al. 1988 ): 1, canopy tree; 2, subcanopy tree; 3, woody shrub; 4, soft shrub; 5, liane; 6, vine; 7, fern with erect rhizome; 8, fern with creeping rhizome; 9, epiphyte; 10, geophyte; 11, graminoid; 12, forb.
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